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separating the enzyme from the resultant cultured 
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(54) SPHINGOUPID CERAMIDE N-DEACYLASE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain the subject new enzyme, comprising a sphingolipid 
ceramide N-deacylase capable of acting on an intramolecular ceramide in a sphingolipid and 
producing a lysosphingolipid and a fatty acid and useful for the production, etc., of (lyso) 
spiiingdiipids. 

SOLUTION: This new sphingolipid ceramide N-deacylase has actions on the reaction with an 
intermolecular ceramide in a sphingolipid. hydrolysis of the intramolecular ceramide into a 
sphingosine base and a fatty acid and production of a lysosphingolipid and a fatty acid, is 
capable of specifically acting on a ceramide, a sphingoglycolipid and a sphingolipid, has 8-10 
optimum pH and is used for the production, etc., of a lysosphingolipid and sphingolfpids, useful 
for introducing a saccharide chain into a protein and used as a substrate for measuring 
activities of an enzyme related to the sphingolipids, a ligand for an affinity chromatography, 
an antigen for producing an antibody and for the development, etc., of a therapeutic agent for 
atopic dermatitis. The enzyme is obtained by culturing a microorganism, collected from skin 
of a patient suffering from the atopic dermatitis and capable of producing the sphingolipid 
ceramide N-deacylase and separating the enzyme from the resultant cultured product. 
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(57) [g^] 

fJi. ^t/ 8 ~ 1 0 cDSi pH5:t.-p;^7'< V n'H§K-b 7 
^ h' N - T-'7 -t; ISffi^^-C'T. 7 -<> n'/JgM'feJra 
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mmmmmii...::.:.,-. 

(3) sipH : s5ipH*J8~i o-e^s, . 

[f»>J<:^ 2 ] =»ji<Jl 1 gBfilc® 7. n'DgK-fe ^ 5 H 

J75$-y-. 7.7-r vnW^Si'^fiTs^-i: >nT]gM®|#ii|c 
CO 0 0 1] 

mmo^m-t^mi'^Wi -Jmm\mw^7.y vn'ng 

U 7 > :J)JgM $:a^Ts ;b-S-. Mt^li^i^^d; < i: 
tm^521}£D;?.7-r> n'HiK. * 5 v ^^i U V;;?. 7 -f y 

mmn^mnmz.mM-^^^z.>L\'L^^7.y^y 

[0 0 0 2] 

T> 7 ;^>'l'xi' Tfj (Nocardia) {-Wi-f ^'f^'Wit^M^. 

■ti>mm mvM;^ e 4 - e 0 3 7 9-5|-^ie) mnhnx 

(Journal of Biochemistry). |gl 0 3^, fgl~4J=[ 
( 1 9 8 8)}. GD 1 a, GM 1. GM2, GM3f? 

4?: < mm-r. -5 ^ h i/^Hr ^ 5 K, G b 3 . * S I ^li 
7^/70 (asialo) GM 1 ^CDc|iWi&M{::(i<5t 
fr=7fJL^ci\ l^tz, -t-?? H0D77-f >3'i/MtiJti:jjg 
£D|,!r-i5r^:Ari/i<^>;yr^-5PJ^?*% 7 ^ -St-^' (Cera 
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• , midase ;Ep.3. 5. 1. 2 3 ) ic^/jJ^ttTV^SAf (i/ 
/'■^-i';^-ni;;/7;l/^r5;?,hU- (Journa 
1 of Biological Chemistry). |g241#. ^373 1 
~3 7 3 7H (1 9 6 6) . y^^^j-^? 7; ). _ (Bioc 
hemistry) . ||8#. 0169 2~ 169 8H (196 
9) , /'V:Ji-7't'i/;^ 7^'.:J? (Bi 

ochimica et Biophysica Acta). 01,7 6#. 03 3 9 
~3 4 7H (1 9 6 9) . ■y--r3i>7. (Science). 01 
7 8#. 01 10 0-1 10 2H (i 9 7 2) }, , .'cD 

flSi^ t (Dm^ ^iw^mm- 5 ^ i: liT- 1 ^ i ^, -r 

^nho:>mm:\is^mm^n<D^^^Y^^o:)y^y 

UTiVn.— h'^:^;;?. (Pseudomonas ) JSt::^i--5in 
m*-%lffii-a-|S^-.t#f|5jz-8 -s 4 5 3 7^-4^:15.. 
-:^;V;^- y y V D i/';^?;!/ -Jr ^ 7> h U 0 2 7 0 
#. 02 4 3.7 0-2 4 3 7 4 2M (1 9 9 5) ) 

(0 0 0 3) 7>7'i' yn':g§K{i. 7.7-f VnlgJEIg^. 7. 
y^ >3'y >n•4-^A4-^7 U f Kt* 

ll§K®$,tf*T'* 'J . x^-i- >nV H©7 5 7^(r^±a- 

UTu^a. cmtj7.7-i'>r]'/]g3C{±5a^,. 
J"-? ® ^fSillfr M-^ U T I ^ 5 ^ *^na $ no -:3 5 „ 

i??:^< 7.7^ >nT]§M®N-ffii7i';Hi(iliU y7.7'f 

> zi'jjgM i: njf in. ;^ 7 -f > n'jjgM h wm-'mm^ t 
i^o 3 *<nj t> ^ noo f;f5i5^-n t^nx i ^-s >j 

a, -fb^i3ti:&?* UTfi. t ^•^i7>:^^W-^^-^7;VIl- 
v^ ^^»?^»T'£O7;l';^UJ)n?J<:5^0?i*^-nfjnTu>S„ u 

A^u- ^np,<^m--C'{i7? nm^ij7.y-i -y^nm 

7-tf^yHiymM5:il£b5. *;'ci'7>'>i®^^t« 

>'i'i^rWfflFj7i^;wt:'&fji^. ^mk. mm-^m-t- 
5» t. miE<D^t^m^--i^T-iit^Tjm'i:m^^-t?>m^ii 



(3) 
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GQ 1 bc7)J;-5^«c/K'ji/7n;^;>^*i;^-i/K*^f3'>'y^* 

^'j F-b ^-^^m^^i3m 6 4-6 

0 3 7 9-§^$K) . DK:3>y;^j;?. (Rhodococcus)ilM 
6-7 8 7 8 2-§-:^jffi) , i/^- h'^ vH^MillK(D^fe;1g 
?S - 8 4 5 8 7-i-:&$B) A^Qf^nTV^S, C 

nh(Di5mv\i^ f#^ns!;y;^7-i' >rfflgM{iffiv^^ 

t'T ^ -- b'^fe/^ftg ^1" S ;^.> 1/ ^ h ^ -t 7. . (S t rep t 
omyces) P)!tfe$aBt;H'/^S:&?^ (f^fUB^P? - 1 0 7 9 8 

^pC5nTV^5 {mV^^- 7 8 7 8 2-^^¥S) „ 
[0 0 0 4) — T.y'^ >;igKT'*S;z.7.'f > 

3*5 jiy >(D y i/#^f#5^r}*i: UXfi-fb^rj^jSi:^- 

S, L*^L3®:^}*l^J;Si:^,S?5y©D-aiy hn (D- 
erythro) (2S, 3R) /c{:tT-»i^ < L - b (L-threo) 

y h D . (D-erythro) (2S, 3R) ^:^#S;t(!^){:l{±lR¥cO,#.T' 
o /c, y > y >ii^is*^i~*^6 nrBgi4*-'fe u < iix^ 

co^-tm*^'* S Z: i: t, , ii4_^-7-;i,. 5 ;^ 7 -f > n- 

[0 0 0 5] >n«(D.ai^)JgMi?$:^lfe^l^*sv^ 

y l/7«7^>3•JJgs€$rm?Bim*;^i:u-c, 40 

V iJMJSKco y i: UT y y-^'v^* y ^^-^ k ^: 

[fi\'^?>-MJk (^y>yX -Oxv-y-'-f^Di'— (Method 
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4. 

s in Enzymology) Ifll 3 8#. ^3 1 9~3 4. IH 
(1 9 8 7) , 2 00 6 9 l-^-^XimWl 

- 3 0 9 8 8 8-%) s J^y yzii/Jl'yi.T.Tt^V JU^ V > 

(yy7.7-i'>'=i'=xy » ^m^^^w li^'e—^jv 

y t'y H y-y— 9^ (journal of Lipid Resea 
rch).. :|l2 8^. m7 10-7 18^ (1 9 8 7) T *^ 

i'f-t^'ji^mX'h^, ;^7i'>n'/J-v7./^y. y k: h'co— 

K & 'fb^fi'j {raji7 i^;Wb h x% h ti^ x - N - 7 

y y;y y H ® cfc 5 7> 7 -f v h 07 ^ y s 

Jii>^HC75:y^4*;07.7-f :/al]gM<^7«7^ >nV H 
;Hbi:vs^;^c^l#, $)5v>{ix-N-7-b:5=-^vy 

y y H ^ y 4<y-A{;iRy jii*-i±7'c^« jSRi3<j(cn 

J:y«i^?:fJp^66 (ai^i2^l?B#-§-W.0 9 4/'2 6 9 1 
9) **^pC3t^Tv^•5*^ ^M0*)t-?R57j«DW^?^*^*iJi>S? 

■t 7 5 H^^t^V W 7'y V H-b ^. 5 h*®g?-^Q*J^^?S-?* 
(H^:25rB§S-^WO 9.4/2 6 9 .1 9) t;^fea'bn-CV>-5 
i^^fltl'i =fe CDT-fi^c < O - 7 iyMt^CDm^ 

75 7S^rt>o«^, ;^7-i'>nV Kcd75 y^/cttl^ 

[0 0 0 6] 

5;-a h tvT v> 5 ;^ 7 -c > ^ 5 H N — r 7 i> ^ — b* 

3T]§Kt^5 HN-T'7iy^-^'^:M«t-t'5::i:{cS) 
6. .g^7.7f >n71§S^-7 5 HN-5='7i^'5— b* 

:3l]gM-b7 5 HN— r"7S'7— b*CDiJ!LS^5?:;i!lv^;^c7.7 
[0 0 07] 

[f,!ilS^:m£fe-t-5;'c(5?)®€'-m] :^mmm^-ttH:L * 
fe!fmi:1-S7.7'r VnlJg^-b^ 5 HN-T'7^>^-'b* 

(1) mi] : 7.7-i'>ii'»hcD^-7-I^-b7 5 b'timH 

( 2 ) W-Kfl^^'KJi : t ^ 5 H. ;:^7 -f y:mmnRZf7. 
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( 3 ) Sip H : SSp H*>' 8 ~ 1 0 T-*5, 

* -^mmcDm 2 <Dmm^ Jzmm 1 oy^moT. y ^ 

>:^DiH-t^5 KN-xTi^'^— t'?:;0^.^T7.7-1' 
DMK 5: MSfiT 5 ^ t iKHSJCi: i-S 'J yT. 7 -1- y n-fllM® 

y n'j]gM 5: . mfflaiil 1 omjio^y. y^y r/flgK-t 7 ^ 

S :i ii 5:#f3!{(i;TS y Vy.y-( >rfi]gMtOM3i^}5!;{rp 

2 ®<7);?. 7 f > ^-flg®. * S V >(i )j i/;^. 37 y if/jg^ 

fen 1 ®fgnj®;?.7-i' y^TlgK-tr^^ HN-t^T^Vv— 

[0 0 0 8] *^nji# P> fi. y.y-dy :mvmmmm ^ 
7^ \^mm]Mm^nm.m^7^y ^ y:2't/yimtmm 

PMM^m^^Xy.y-( >:3'ijgK^^!il|-t.6c: i: 
CO 0 0 9] 

mmh*^7 h ^-mzfS7^(Dmmizy.y ^ y=fmm't^ 
[0 0 1 0] (.1) )m:nm 

(2) : mil 

(3) )]a-?:|5tfJi 

(4) jgiljtt : Pgl^l-: 

(5) . ■ 

( 6 ) mM\Z)t>n?>m.m ■ tTm\i 

(7) :A-^i/^-^ : mvk 

(8) t)^^-^:mk 
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(9) 0?7-XV : 0 

(10) mmro^p : mmm^^m^^-^-r 

(11) m^^JgcD^fe^ : ■ 

(12) 7m^-^^(Dim. ■ 

(1 4) PHB<DW:-|^& 
( 1 5 ) 40^T'C5^W : ^± 

(16) 7>'l/=^->>>'t H n 7— b* : 

(17) -kf.^5^>(D?l^'fb : 

JO ( 1 8 ) T♦^^^^D:^!^M : {^'[4 

( 1 9 ) Tween SOcO^a-/!)? : 
(2 0) K-fbtt 

(2 1> yj^ : Q_8 
(2 2) GC^fi : S 8% 

A g r o \xpVMfy.^J Vuy:^^-i-y. (Stenotro 
20 phomonas) ^{rJg-t5cDT-ii^V>*i#;ltj^T,>t*^*; -^-CD 

fto ■■ . . ■ ■■ ' 
[0 0 1 1] :$mmit. A I - 2 i:if^^, ^^n, x 
m&.m\^^i^itzL^j:mmm'^pmz f e rm p - 1 e 

1 2 4 i: L/T^fe^j tiTv^S. . 
[0 0 12] ;<fs:fBBjop^{±, mii±igU;^cBi^*'fe^ 

30 ^ri^i: UTfiMAIi i:7'y-trn-;k 

®^=^;^, ^^bX ^'^^-r-r— 7*y:^?— |35ai:J^r 
S» ^CD^. ± K y Ai^^ ;^ y ^7 ■ V ymWi. V 

:3'j]gH^0. 0 1~0. 5%^ii]UTx^^PJ®p^©^fe 

40 ^m-tht\ -)5S:fl*j(:::%'m^„;if{i2 o~3 5"C« 

pH6~8*>'^<. 1 0*>t5 7ScD31^*KfiA/tS#T' 

^ «^iJ:^-tscD{iili«icod tT-*So ±iliU/clil$|it;. 



(5) 
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[0 0 13] :^mm^^onhn^7^y-( vhw^v 

( 1 ) mmm<Dmm^ ■■ ^.y ■< yp'mn.-^ ^ ? k n 
. - T-'T -"^zcommmmmpko^ i p «^ uxff 

1 6 05U§K^$:f§o;'/7 h t/;Hr 7 5 H (' C - 
Ga 1 C,e r) feSMilU 0.. ,5%hV h> (Trito 
n) X- 1 0 p ^ti-^t' 2 5 mM h 'J J^^^Ilfi??? :(p H 
7 . 5)2 O m. 1 43 T- 3 7;CT' 3 n^lW^x^-tir^o 1 0 

0(x i .®:?DDyi->;i/A/^ cS?..y — ;k (2 :. i ). §:iaAS 

Vk- h (S/y:^'!r>'l/6 0, ^^'Uij'ti^ ticoit, 
P /i-^;^A/'^ c5r y -jyX 0 . 0 2 %i^-fb;/7^Viy A7j<?^ 
m (5 : 4 : 1) TMU^^cf^. ^-S/>^/T±.^f 
■y-•-B a s 1,0 0 p; .(S±¥K7i';l'A,*lM) ^:^v>;^' 
^.rJ' > 7 ^ .HcD»?:^-t-5, Xfi. fii^rlJg 1 
mMcD;^'5.i5' KS^^'Wr^ 5 K?:SMi: U ,0.. 5%hV 
h >X- 1 0 0 2 5 mM hV,:^tMMmM (P.H 

7 . .5 ) 2 0 M I "^PT' 3 .7 'CT- 3 n|f(fflix/^5$-t±^, 1 0 

0/x vcoi^u uits)vi^/yi ■$( J —)V/ 0 . 0 2 %m\:ti 

JVZ/^AymM (5:4: 1) -Qmm\^fd{k. 7!cMyj 



- 9 0 0 0, mfm.\'m^^) -km^^-zwM.^^ O.nm 

T'^fflLl-S, ftm'^mt 1 l n m o . l (Dijy i7 V 
(op 14] (2).f|;ffl: >lil»-l=iaD^-7i^J 

(001.5] ( 3 ) mrnsmL • , ( 1 ) <DmmrSi±(D 

^t:1^vM^<^ H. ;y'>:J^U;i-> :1<GM 1 , 

2-[i$f^-i: 1 2-mmx\ :^^m^'^:^mMr^m^^^tz 

5 < T83« 1 t^^j^t- J: ^ 7, 7 -r > a1)*jJgK. ;^ 7 -f 

^ 1 y Ti-i/ K G M 1 li. ^ i/}M*^ hmm [y 

(;< y y X vai V-y-V ^ D;>'-, ^8.3^. ^13 
9~191K (1982) ) , -ecD-flliCDa^Mfi, i^^''^ 

[0 0 16] 

mi] 



1 



AM 


(n§M) 


. (%) 




2 


15.8 




19 


42. 5 




2 


8.9 




19 


23.3 


.7y>i^'''J;ti^HGM 1. 


2 


0.2 




■ 19 


0.4 




2 


0.7 . 




19 


1.8 



[0017] (4 ). sjip H : . i^mmwm(^sMp 

HJiig 1 {'^-r J: 5 8 ~ 1 0#i££(litH, WJ£§:Wl/T 
v^S, rSfMiJ^f^ffli'^SWf^ti, 0... 1 5MGTA,ti 
( 5 0 mU-^:^ '^JVC^)V'5t )Vm. 5 0 mM h ij 7. 
(t h'P^^r^/^if-^V) y^J^^-y. 50mM2-7^ 
7-2 1 , 'i-^UJ^-yVii—M ■^i:lUm5L 

^iNaOI-I^:fflv^XpH$:^-fb$-y:Tfflv^5, EI Ui^s: 

^J^ili|lIl*^s^s;pH^7T^-r, 



50 



[0 0 18] (5) 

■jmmmm<T^'>i=f-m±. t.-z^^-^tv-^x 200 

(Superdex 200, yj^V'Vi/T ^'^'l':^-x7 (Pharniaci 
a Biotech)ttg!^} 0. \M)m&V')^ h.mJ 

0. 3%;l/7D-;VPX^^t,>2 OmM'J 

( p H 6 . 8 ) fejia V ^, jjfSllI 0 . 5 m 1 /m i n (D^f^l- 
cO-y-VW^jlSsf; J: ^!?) 1 5 2 0 0 0 $:7T>-to 

[0019] -J^mom-n ^ ;i] v ^T, y n'jjs 
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1 ~ 2 0 m g/m 1 . S^S-^ait 3 7 ~4 O'C, K 
. 1:5 P H 6 ~ 1 0 , iilSJi h U XMfM^ffl V ^T, |g« 

t^^ mmy\-^',z\:^^wmmih ux b u h yx - 1 o o 

o D s 7^:^Pvh^^-7:7-r — T-®;S^l£^'ti i: ^ 
D 7h;l/i»/^ ;$? >' — ;i>/7j< ("5 / 4 / 1 , V / V ) ;i3 
P T L C C i: C J; U 9 c: i: 1 5. H P 

T L ccDmmwm-i.-:^ n u7ts)VL.x>< ^ y — ^'v/ 1 o % 

y^.^-i' xu X -tr^ 5 HJ&t^'x^-f >-iWfi 
:i7 V i/— :/>'l/-?;feT'ff ^ :i i: *^*T- 1 €> ; 'J V;^ 7 -r > rf 

7. 7 > fei^-r 5 c i; *^'T'^ 
[0 0 2 0] ^/c, mhti/zV y';2.7^' >r3'flgK=feW7 
^/^Wb-r 5 C i: cfc U ^§-?fi®^#f^5:f#s z t d^T-^ . 

[0 0 2 1] ^tz, -Amm(mn-^m^^xmhn^vv 
-<r s ^ h {I ct u . wm^T. y^y u-jBrnrnm-^ (mt 

^>S/;i/^PUK, 4-7.'V;tD-7-— hn^ 
Wy^-f-'y (4-Fluoro-7-nitrobenzofuj-azan . 

N B D - F ) . 1 0 - v-T-';'? ymmz ^ i,im^*^nj 
mx'$,?>. 

[0 0 2 2] iiitr. Mm(Dm^};B^m^\ i^^&^m 

GalCer i:7.7-f >=i'$ oiij .V(©^'?tiZT> -^BMi 

im ^-y-s ^ h {r J: u , ' ^ c x-mm^nt^T, y.^yzf^ 



( 6 ) ^vf ^B^-p 10-257884 

T.y-Y Va'$X>J >$:f#5:r ilTS^T-t-S, 
[0 0 2 3] ;jf±/H¥*n!frSJinjU;^cid{;/ *:?gBJ{^ 

y7>7^ v jT]iMtoaiat^?s*^'M{«$tt5, ^ 

/StrfflWcT.y-i' >n:piK3Z.{i7.7-i' >nT]g^g|##:© 

Yy=ni^nmmmimxxm^mm.^^mx 

UT'^C <. 7.7-i' >3T]gM^;^^^^|^.p^®«^ffi 
7 > 3'/]gKg|^^$: s ^ h fix^fi^tr feV 

[0 0 2 4] Hf-. -Jmmxm>iyxy V \i-mLm^m 

^®^;S *^ t> :7 >a'J3gM-t ^ ^ H N — X 7 y ^ -ir' 

7 y ^ 5 K N - T='7 y 7 t'fstti ^ mm^-t 
s^i;{cj;u^^ti:rrsci:*^*pirfigT'*So s;^c, rrisi^ 
^A^rj\j§,t-t^m^^'m^^x%mmv^^\^{t^ zttj 

R) iFm^m^^xWui\-t^':i tt,Tismx'$>?>, 7 
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